Background: Anxiety sensitivity (AS), the belief that bodily sensations have harmful consequences, is a reliable predictor of panic attacks in both clinical and nonclinical populations. Recently, a new measure of AS has been proposed. The AS profile (ASP) was designed to be a more comprehensive measure of AS, and to be more suitable for the measurement of different AS dimensions. Preliminary evidence (college student sample) suggests that the ASP has 4 dimensions. In the present study, the dimensional structure of the ASP was further investigated, as well as its relationship with temperament and character traits. Methods: Exploratory and confirmatory factor analysis of ASP scores in two large samples of psychiatric outpatients and nonclinical controls (combined n = 742). Correlations and partial correlations of ASP with temperament and character. Results: Exploratory factor analysis yielded a single AS factor. However, confirmatory factor analysis showed that the 6-dimensional structure, as Taylor and Cox had originally intended it, might be a defendable solution. However, the number of items is much too high, with many subscales consisting of semantic clusters. ASP scores were found to be weakly related to the temperament dimension harm avoidance, corroborating earlier findings that were not statistically significant because of small sample sizes. Conclusions: The ASP may be shortened from 60 to 24 items without loss of reliability or content. Future studies using challenge paradigms and studies with general hospital patients may further investigate the usefulness of a shortened version of the ASP.
attacks, not a consequence of or conditioned response to panic attacks or intense bodily sensations. This implies that AS can also be measured in individuals who have never experienced panic attacks.
The most widely used instrument to assess AS is the 16-item Anxiety Sensitivity Index (ASI) [3] . The ASI has been shown to produce reliable scores, and to differentiate between panic disorder patients and patients with other psychiatric disorders (including anxiety disorders) [4] . Furthermore, ASI scores predict the occurrence of panic attacks in healthy individuals during a highly stressful period [5, 6] .
The question of whether AS is uni-or multidimensional has been controversial [7, 8] . This question is important because if AS is in fact multidimensional, relationships between a global measure of AS and other variables may be obscured. For instance, the relationship between AS and response to CO 2 challenge may be less strong than the relationship between a (postulated) AS dimension 'suffocation fear' and response to CO 2 . Research findings in this area seemed to be inconsistent, with about an equal number of studies supporting the uni-and multidimensional view. However, it has been shown that a hierarchical model of AS (as measured by the ASI), consisting of 3 partially distinct first-order factors and 1 general secondorder factor, resolves these inconsistencies [9] . The 3 firstorder factors are: physical concerns; mental incapacitation concerns, and social concerns [9] . However, the results of factor analysis depend heavily on the comprehensiveness of the measurements. The ASI has only 16 items, and may be too short to reliably assess separate dimensions of AS [10] . On the other hand, it has also been argued that the ASI contains a number of problematic items [11] . A reanalysis of previous studies showed that an 11-item ASI, with only 2 subscales, might be a more precise index of AS [11] .
As every clinician knows, common catastrophic cognitions of patients with panic disorder include more than two or three themes, e.g. fear of heart failure, suffocation fear, fear of losing control, fear of fainting, or fear of acting ridiculous. Furthermore, as noted above, some patients believe that their symptoms cause future damage. Considering the importance of the concept of AS for cognitive theory, the number and nature of first-order AS dimensions is not trivial. It would be interesting, for instance, to see whether different AS profiles exist for patients who present at a cardiology department with atypical chest pain, patients who are seen by neurologists for unexplainable dizziness, and patients who consult pulmonologists because of attacks of breathlessness. Since only a small minority of these patients have DSM-IV panic disorder [12] [13] [14] [15] , these populations may constitute examples of single-dimensional AS elevations.
In an attempt to measure 6 dimensions of AS, Taylor and Cox [16] created a new measure, the 60-item Anxiety Sensitivity Profile (ASP). When filling out this questionnaire, subjects are asked to imagine experiencing each of 60 bodily sensations (e.g. palpitations), and then rate on a scale from 1 to 7 the likelihood that this sensation 'will lead to something bad happening to you'. The ASP was designed to measure the following 6 dimensions: fear of cardiovascular symptoms; respiratory symptoms; gastrointestinal symptoms; neurological/dissociative symptoms; publicly observable anxiety symptoms, and cognitive dyscontrol. However, a factor-analytic study with 349 college students revealed 4 dimensions, and 1 secondorder general dimension of AS [16] . The 4 dimensions were fear of (1) respiratory symptoms, (2) cognitive dyscontrol, (3) gastrointestinal symptoms, and (4) cardiac symptoms. Note that in comparison with the ASI factors [9] , 'physical concerns' split into 3 dimensions, whereas there is no dimension 'social concerns'. The appropriateness of this 4-dimensional model is questionable, however, since the eigenvalue plot indicated a 1-or 2-dimensional structure (the first 3 eigenvalues were 24.0, 4.7, and 2.4).
These results seem to suggest that the ASP may be a useful alternative measure of AS, but a college student sample has serious limitations. It is a highly selective sample, particularly as regards the restricted range of age and education and the expected range of ASP scores. Indeed, the ASP item distributions were so skewed that they had to be log-transformed before further analysis [16] . A replication of this study in a more diverse population seems warranted before making any conclusions regarding the number of dimensions of the ASP. The primary aim of the present study was to investigate the factor structure of the ASP in two large samples: (1) a representative sample of the normal population, and (2) consecutive psychiatric outpatient admissions.
Relatively little is known about the relationship between AS and personality, with the exception of trait anxiety. Consensus has emerged that AS is related, but not reducible, to trait anxiety [17] . As regards other personality factors, AS measures were moderately correlated with neuroticism in a study with 94 outpatients [18] . In another study [19] , the correlation between AS and negative emotionality was r = 0.40. Negative emotionality, the tendency to experience negative affects, is a concept related to neuroticism. Two small studies have examined the relationship between AS and Cloningers psychobiological system of personality [20, 21] . AS was moderately correlated with harm avoidance, although the sample sizes were so small that correlations fell short of significance. Harm avoidance measures sensitivity to danger, and is related to behavioral inhibition [22, 23] . The second aim of the present study was to investigate the relationship between AS, Cloningers personality dimensions and anxiety and depression in both clinical and nonclinical samples.
Method
Participants and Procedure A normal sample consisted of individuals who were randomly selected from the telephone directory, while care was taken to select a representative proportion of people from urban and rural areas. A total of 617 individuals received a telephone call and agreed to participate. Of these, 485 (78.6%) returned the questionnaires that were sent to them by mail.
A clinical sample consisted of 289 consecutive referrals to an outpatient clinic of a psychiatric hospital (n = 106) and a regional ambulatory mental health center (n = 183). Both facilities primarily admit patients with neurotic disorders; psychotic patients are referred to other locations of these facilities. At both outpatient facilities, patients were asked to fill out questionnaires at the time of the intake procedure. It was pointed out to patients that the data were gathered for research purposes, and informed consent was obtained.
Questionnaires
Anxiety Sensitivity. The ASP [16] was translated into Dutch, and the translation was translated back into English by a native English professional translator. No changes in meaning between the original and back-translated items were found.
Symptoms. Current (past week) levels of anxiety and depression were measured with the 14-item self-report Hospital Anxiety and Depression Scale [24] . An authorized translation and very large norm groups are available for this measure [25] .
Personality. The Temperament and Character Inventory (TCI) [26] [27] [28] , which is the successor of the Tridimensional Personality Questionnaire, assesses 4 dimensions of temperament (novelty seeking, harm avoidance, reward dependence, and persistence) and 3 character dimensions (self-directedness, cooperativeness, and selftranscendence). In one of the patient samples (regional mental health center), the original 240-item TCI was administered. In the other patient sample and in the normal sample, an authorized short version (105 items) of the TCI was used, which correlates highly with the full-length version [29] . To enable combined data analysis, the TCI dimensions were calculated on the basis of the 105 items included in both versions in each of the samples [28] .
Data Analysis
Exploratory Factor Analysis. The dimensional structure of the ASP was evaluated with Simultaneous Component Analysis (SCA) [30] [31] [32] on the correlation matrix of the 60 items of the ASP. The number of factors was determined on the basis of the sizes of the eigenvalues and the scree test [33] . SCA differs from Principal Components Analysis (PCA) in that identical components are defined which optimally account for the variance in several populations simultaneously. When a measure is administered in more than one population (e.g. patients, normals), or repeatedly in the same population, separate PCAs will not usually yield identical factors. A congruence coefficient can then be calculated. However, when the factors are clearly different in each population, this becomes difficult to interpret. Furthermore, even if the factors are clearly different, it may still be possible that very similar solutions could be found across populations, but that they simply did not appear in separate PCAs [32] . In SCA, component weights are defined as in PCA. The appropriateness of the resulting factor solution is evaluated in a similar way as in confirmatory PCA: comparing the amount of variance explained by the components of the SCA with the variance explained by separate exploratory PCAs; evaluating the correlation of items with the corresponding components (loadings), and examining the correlations among components and the correlations between components and other variables for each population [32] .
Confirmatory Factor Analysis. The percentage of explained variance was subsequently compared with the amount of variance accounted for by the 6 dimensions originally proposed by Taylor and Cox [16] by means of a Multiple Group Method Analysis (MGM) [34] , i.e. a matrix with binary elements only, such that each variable has a weight of one on one component and zero on the other components. MGM analysis was followed by a varimax rotation of weights, followed by oblique transformation. This rotation procedure yields optimal results in those cases where it is unlikely that an orthogonal component structure will be detected [32] . The appropriateness of the resulting factor solution was indicated by the following: (a) the variance accounted for by the a priori matrix in comparison with the variance accounted for by exploratory (6-factor solution) PCAs in both samples separately, and (b) the number of subscales well accounted for, as evidenced by the substantial correlation (1 0.40) of each item with the presupposed corresponding component in each sample.
The relationships among the ASP and personality dimensions were investigated using Pearson correlations. Also, partial correlations were calculated to control for current levels of anxiety and depression.
Results

Preliminary Analyses
Prior to analysis, data were screened for accuracy of data entry, missing values, normality of distribution and the presence of outliers [35] . Nineteen patients and 13 normal participants with more than 4 missing ASP items were excluded from analysis (4.1% of all cases). Sixty-one cases had 1 missing item, 25 cases had 2 or 3, 1 case had 4. These cases were retained; the missing values were replaced with the mean for all cases. Normality of distributions for each ASP item was examined by calculating skewness and kurtosis. Sixteen of the 60 items had either skewness or kurtosis above 1 or below -1. However, the Van der Does/Duijsens/EurelingsBontekoe/Verschuur/Spinhoven deviations were small. Square root and log transformation were both examined, but this made matters worse. It was therefore decided to use untransformed scores. The KMO index of sampling adequacy was 0.98, which means that the correlation matrix was quite suitable for factor analysis.
Participants
A description of both samples is shown in table 1. The two patient samples did not differ on any variable and were subsequently treated as one sample. In the combined patient sample, the ASP mean total score was 195.9 (SD = 74.4), whereas the normal sample had a mean score of 153.1 (SD = 61.3). Taylor and Cox [16] did not provide mean scores for their college student sample.
Exploratory Factor Analysis
There were 7 components with eigenvalue greater than 1 in the normal sample, and 8 such components in the patient sample. In the normal sample, the first 7 eigenvalues were 25.9, 5.4, 2.3, 1.9, 1.5, 1.2 and 1.0. In the patient sample, these values were almost identical. The scree criterion indicated a 1-or 2-factor solution. The 2-factor solution was inspected. These two factors explained 51.9% variance, compared with 52.0% for two separate PCAs in each sample. The factors were highly correlated: r = 0.67 in the normal sample, and r = 0.68 in the patient sample. Furthermore, each of the 60 items had high loadings on both factors, suggesting that the solution was overextracted.
Confirmatory Factor Analysis
Using MGM analysis, the six 10-item scales that Taylor and Cox [16] had intended for the ASP were evaluated. In terms of explained variance, these a priori scales did rather well: 61.7% (average over two samples) as compared with 63.9% for 6-factor PCA solutions. The correlations among the scales were high, and varied from r = 0.58 to r = 0.84 in the normal sample, and from r = 0.52 to r = 0.82 in the patient sample. With almost no exceptions, the loadings were highest on the correct scale (i.e., each item had the highest correlation with the scale that it belongs to according to Taylor and Cox [16] ). However, without any exception, each item also had high loadings on the other 5 scales, in both samples (all loadings 10.27 and typically 10.45). Cronbach's alpha was higher than 0.88 for each factor.
Second-Order Factor Analysis
The 6 Taylor and Cox dimensions were subjected to a second-order exploratory factor analysis: SCA was used to define the optimal solution for both samples. PCA on the combined samples (n = 742) was also carried out. The results of both analyses were almost identical and clearly yielded a 1-factor solution. In PCA, the first 3 eigenvalues were 4.6, 0.6 and 0.3. The single factor explained 76% of the variance.
Closer Assessment of the 6-Factor Solution
Looking over the 10 items that make up each of the 6 subscales, it becomes apparent that some are almost identical. For instance, the following 3 items belong to the 'fear of respiratory symptoms' scale: (1) you feel like you're not getting enough air; (2) you feel like you can't breathe properly, and (3) you feel out of breath even though you haven't been exerting yourself. The following 3 are part of the same scale: (4) you feel like something is stuck in your throat; (5) you feel like you're choking, and (6) you have difficulty swallowing. It is unsurprising that this subscale has high internal consistency. Indeed, a factor consisting of these items may be regarded as a semantic cluster with little psychological significance. Therefore, a considerably shortened version of the ASP was also evaluated. Because all items had high intercorrelations, this version was created by simply taking the first 4 items of each subscale, leading to a 24-item scale. Each of the 6 shortened subscales had very high correlations with its full-length version (range: r = 0.92 to r = 0.95). The internal consistencies (Cronbach's alpha) of the 4-item scales were good (range: 0.79-0.88). The short ASP consists of items 1-19, 21-24 and 27 of the 60-item ASP [16] .
Relationships between AS, Symptoms and Personality
The correlations between AS and symptoms and personality are depicted in table 2. In both samples, moderately strong correlations exist between AS and anxiety, depression and harm avoidance. A negative correlation exists between AS and self-directedness. The correlations of the 6 ASP dimensions with personality and symptoms were also calculated; the pattern was not different from that of the ASP total score. All dimensions correlated higher with anxiety (around r = 0.35) than with depression (around r = 0.25); there were no specifically strong correlations of any of the 6 dimensions with either anxiety or depression.
After controlling for current levels of anxiety and depression, the partial correlations between AS and harm avoidance remained significant, but dropped to r = 0.13 (p ! 0.05) in the clinical sample, and r = 0.17 (p ! 0.001) in the normal sample. Partial correlations with selfdirectedness were nonsignificant.
Discussion
A number of different criteria exists to determine the number of factors to be extracted in a factor analysis, e.g. the number of eigenvalues greater than 1 [36] , the scree test [33] , and interpretability [37] . The scree test clearly suggested a 1-factor solution for the ASP. Since the extraction of more than 1 factor resulted in highly correlated factors, it seems safe to conclude that the ASP is 1-dimensional. Nevertheless, there may be circumstances in which it is useful to distinguish the 6 dimensions as originally proposed by Taylor and Cox [16] . Confirmatory factor analysis showed that this solution is defendable, despite the high intercorrelations among factors. As argued above, certain general hospital patients may have elevated scores on 1 specific dimension of AS, so the ASP may be useful in these populations.
It is also clear, however, that the ASP can be shortened considerably. Compared with the ASI, Taylor and Cox [16] introduced two changes. Firstly, the instructions and wording of items were changed: instead of conditional wordings ('it scares me when ...'), participants are asked to imagine experiencing a sensation and then rate the probability that this 'will lead to something bad happening to me'. Secondly, the number of items was increased drastically from 16 to 60. Our results show that the scale can be reduced to 24 items, without damage to both the contents and the reliabilities of the subscales (very high correlations between shortened and full-length versions, and high internal consistencies). The significant correlations of AS with harm avoidance corroborate comparable findings with the ASI, which had been obtained in small samples and were therefore not statistically significant [20, 21] . The fact that the previously reported correlations of harm avoidance with the ASI and the present correlations with the ASP were of the same magnitude provides some indirect support for the position that the ASP is an alternative measure of AS. On the other hand, 1 of the dimensions of the ASI, fear of losing cognitive control, has been found to be specifically related to depression [38] [39] [40] , which was not the case in the present study with the ASP. Of course, the (shortened) ASP and the ASI should be compared directly in a single study. The usefulness of a shortened ASP may further be evaluated by investigating (a) general hospital patients with specific anxieties, e.g. cardiac phobia, and (b) the predictive power of ASP scores in different challenge paradigms. Other areas of future research include the relationship of AS and locus of control orientation [41] and the so-called causal catastrophical misinterpretations as assessed during cognitive therapy [42] .
